Scalable serum-free production of recombinant adeno-associated virus type 2 by transfection of 293 suspension cells.
Recombinant adeno-associated virus (rAAV) has emerged in recent years as a promising gene therapy vector that may be used in the treatment of diverse human diseases. The major obstacle to broadening the usage of rAAV vectors remains the limited capacity of available production systems to provide sufficient rAAV quantities for preclinical and clinical trials. The impracticality of expanding commonly used adherent cell lines represents a limitation to large-scale production. This paper describes successful productions of rAAV type 2 using suspension-growing human embryonic kidney (HEK293) cells in serum-free medium. The developed process, based on triple transfection employing polyethylenimine (PEI) as DNA transporter, allowed for a serum-free production of AAV, yielding viral vector titer up to 4.5x10(11) infectious viral particles (IVP) in a 3.5-L bioreactor. A maximum ratio of VG:IVP in the order of 200:1 was obtained, indicating the efficient encapsidation of viral vectors in HEK293 cells. The effect of varying the ratio of three plasmids and the influence of cell density at transfection were studied. The conditioned medium did not limit or inhibit the rAAV production; therefore, the elimination of the medium exchange step before or after transfection greatly simplified the scale-up of rAAV production. The cell-specific viral titers obtained in bioreactor suspension cultures were similar or higher than those obtained with control adherent cell cultures which further supported the scalability of the process. From multiple aspects including process simplicity, scalability, and low operating costs, this transfection method appears to be the most promising technology for large-scale production of rAAV.